Human lung parenchyma retains PM2.5.
There is extensive epidemiologic evidence that increased levels of the inhalable particulate fraction of air pollution (PM10) are associated with increased morbidity and mortality. The mechanisms of these effects are unknown, and the exact types and sizes of particles responsible are a matter of intense dispute. To obtain an idea of the sizes of particles retained in human lung parenchyma, we used analytical electron microscopy to count, size, and identify particles in the upper lobe apical segment parenchyma of autopsy lung tissue from 10 never-smoking long-term residents of Vancouver. The overall geometric mean particle diameter (GSD) was 0.38 microm (2.4); within this broad distribution, silica and silicate particles had a geometric mean diameter of 0.49 microm (2.2), whereas metals had a geometric mean diameter of 0.17 microm (2.0). Ultrafine particles (those with diameter < or = 0.1 microm) constituted less than 5% of the total, and most of these were metals. Translation of these projected area diameters into aerodynamic diameters (d(a)) revealed that 96% of the particles had d(a) less than 2.5. These data indicate that human lung parenchyma effectively retains PM2.5, suggesting that attempts to determine the particles responsible for chronic particulate pollutant effects should concentrate on this size range. These data also suggest that several different type/size classes of particle are present in human parenchyma, but that ultrafine particles make up only a small fraction of the total.